Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 7, p. 612, July 2009.

Zct=of 252} 7|He] 7|2g Fxo ME B2l REY

klg-

o

Synthesis of CNTs with Plasma Density and Tilt Degree of Substrate
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Abstract

We need to control the growth orientation of CNTs on a substrate for applications to various
electric devices. Generally, the flow direction of feed gases and electric field between two electrode
affect to growth orientations of CNTs. In this paper, we varied tilt degrees (0°, 20°, 35° 50° 65° 90°)
of substrates on a cathode and DC bias voltages (0, 500, 700 V) applied between two electrodes in
order to change growth orientations of CNTs. We confirmed that tilt degrees of the substrate and
variation of DC bias voltages affected to the shape and orientation of the grown CNTs on the

substrate.
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Table 1. Synthesis condition of carbon nanotubes
using hot-filament PECVD method.

mTorr

Working pressure 1.25 Torr
Pre-treatment 10 min,
condition NH; (126 scecm)
Grow condition 2 m&hﬁ&?%ﬁrnsfcm}’
Growth Temp. 650 °C
DC bias voltage 0, 500, 700 V
Tilting angle | 0° 20° 35° 50° 65° 90°
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Fig. 1. FESEM images of CNTs synthesized on
the tilted substrate.
(a) tilt degrees: 0° (b) tilt degrees: 50°
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Fig. 2. According to various degrees of the
tilted substrate, tilt degrees of CNTs
grown on the substrate.
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FESEM images of CNTs synthesized on
the tilted substrate.

(a) tilt degrees: 65° (b) tilt degrees: 90°

Fig. 3.
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(a) DC bias of 0 V

(b) DC bias of 500 V

(c) DC bias of 700 V

According to DC bias, FESEM images
of CNTs grown at 650 °C.

(a) DC bias of 0 V

(b) DC bias of 500 V

(c) DC bias of 700 V

Fig. 4.
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According to DC bias(plasma power),
FESEM images of CNTs grown at 700 °C.
(a) DC bias of 0 V (b) DC bias of 700 V

Fig. 5.
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